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DETAILED ACTION 
Continued Examination Under 37 CFR LI 14 

1. A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on 10/06/2005 has been entered. Claims 1, 4, 12, 
13, 16, 27, 28, 31, and 34-45 have been amended. Claims 1, 4-16, 19-31, and 34-45 remain 
pending in the application and have been fully considered by the examiner. 

Response to Arguments 

2. Applicant's amendments have overcome the 35 U.S.C. § 101 rejections, and they are 
accordingly withdrawn, 

3. Applicant has primarily argued (see paragraph 1 page 16 of the response) that the claims 
are not anticipated by the combination of Angel, Aho, and Srivastava because it does not 
disclose: 

eliminating one member of the probe location pair, wherein the eliminated member comprises one 
of: a call to function probe location in a calling function when the calling function calls to a called 
function, wherein the called function is within a current module of the calling function, and a 
return from function probe location in the calling function when the calling function calls to the 
called function, wherein the called function is within the current module of the calling function 

However, further review of the Angel reference reveals a discussion of the elimination of a probe 
location by choosing not to instrument it. See column 13 lines 9-11, further discussed in the 35 
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USC § 103 rejection below. Also, Srivastava describes selecting probe locations in the context 
of a set of locations that include both before and after procedures. See column 10 lines 63-66. 
For these reasons, the argument is not persuasive. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 1, 10-12, 16, 25-27, 31, and 40-42 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over prior art of record U.S. Patent Number 6,314,558 to Angel et al. (hereinafter 
"Angel") in view of prior art of record U.S. Patent Number 5,539,907 to Srivastava et al. 
(hereinafter "Srivastava"). 

In regard to claim 1, Angel discloses: 

determining a set of probe locations in the application, (Column 3, lines 16-20), 
wherein the set of probe locations comprises a probe location pair that produces 
redundant information; eliminating one member of the probe location pair... Angel 
further discloses optimization of the placement of probes by way of eliminating locations 
that are within the "effective scope" of a parent block of code. See column 13 lines 9-15: 

One possible optimization is to not instrument scope changes that have minimal effect on 
monitoring variable operations. This optimization may be performed by first determining 
the scope of each portion of the IR code and then setting an effective scope of appropriate 
portions of the code to the effective scope of the immediately preceding block of code. 
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In other words, probe locations that have minimal effect on monitoring variable 
operations would provide redundant information, and can be eliminated from the set of 
locations to instrument. 

a call to function probe location in a calling function when the calling function 
calls to a called function, wherein the called function is within a current module of the 
calling function See column 3 lines 22: "method call". This agrees with the definition of 
"module" appearing on page 1 lines 16-17 of the originally filed specification: 
"Computer software applications typically consist of many modules, known as functions, 
which work together to perform desired tasks." Note that using this definition, a called 
function must be within a current module (i.e. the "calling function"), otherwise the 
function could not be called. 

inserting probes at the remaining probe locations in the application such that 
data collected relating to the execution of the application produces non-redundant 
information. See column 4 lines 3-7: 

. . .selecting portions of the byte code representation for instrumentation using the program counter 
mapping table, instrumenting the portions by adding calls to instrumentation runtime functions at 
least some of the portions. . . 

Angel does not expressly disclose a return from function probe location. 
However, in an analogous environment, Srivastava teaches that a return block has a 
single predecessor exit block See Figure 5 and column 8 lines 2-10: 

Each return block 152 has a single predecessor exit block 154. The exit block 154 is the last block 
executed before execution control is transferred to the calling procedure. An entry block may have 
many predecessor blocks, likewise for successors of the exit blocks 154. The normal blocks 155 
are not involved in the interprocedural transfer of execution control, the normal blocks 155 define, 
use and consume variables and registers, for example variables x, y, and z. Following the "edges" 
of the program enables the tracing of the execution flow while the program is static. 
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This passage teaches that the control flow from a call to an entry is analogous to flow 
from exit to a return. Srivastava further teaches that a probe at the entrance of a function 
is sufficient to capture the behavior of function calls as opposed to having each calling 
routine duplicate the call. A call is placed at the entrance of a function to capture the 
behavior of the function. See column 10 line 63 - column 1 1 line 3: 

AddCallProc is similar at the procedure level. The semantics of modifying the program 
before and after procedures and basic blocks are maintained even if there are 
multiple entry points and multiple exit points. For example, if a procedure has 
multiple entry points, adding a call before the procedure will add the call for each entry 
point of the procedure, and will only call the analysis routine once, regardless of which 
entry point is selected during execution. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use Srivastava's teaching of code instrumentation with Angel's probes. One 
of ordinary skill would have been motivated to call probe routines only once (Srivastava 
column 1 1 line 2). 

In regard to Claim 10, Angel teaches using the instrumentation to collect 
information relating to the execution of the application (Column 32, lines 60-67). 

In regard to Claim 1 1, it would have been obvious to analyze collected data in 
order to generate an application profile, optimize the code, or fix errors in the code. 

In regard to claim 12, all further limitations have been addressed in the above 
rejection of claims 1,10, and 11. 
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Claims 16 and 31 are medium and computer arrangement claims that correspond 
with method Claim 1, and Claims 16 and 31 are rejected for the same reasons as Claim 1, 
where Angel teaches a medium (Figure 2) and computer arrangement (Figure 1) to carry 
out the method of Claim 1 . 

Claims 25 and 40 are claims that directly correlate with claim 10 and are rejected 
for the same reasons as Claim 10. 

Claims 26 and 41 are claims that directly correlate with claim 1 1 and are rejected 
for the same reasons as Claim 1 1 . 

Claims 27 and 42 are medium and computer arrangement claims that correspond 
with method Claim 12, and Claims 27 and 42 are rejected for the same reasons as Claim 
12, where Angel teaches a medium (Figure 2) and computer arrangement (Figure 1) to 
carry out the method of Claim 12. 

6. Claims 4, 6, 19, 21, 34, and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the combination of Angel, and Srivastava as applied in the above rejection of claim 1, and 
further in view of prior art of record U.S. Patent Number 6,332,213 to Grossman et al. 
(hereinafter "Grossman"). 

In regard to Claim 4, Angel does not teach identifying a first location within the 
application at which a function call directs execution of the application to a second 
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location outside of a current module, and inserting a first probe before the first location 
and a second after the first location. Grossman, however, does teach a method of 
selecting portions of code in which to place instrumentation (Column 19, lines 1-3), said 
portions corresponding to "operations that cause program variables to become defined or 
undefined" (Column 19, lines 24-25). These operations are defined in the specification to 
include "a function call or a return from a function call" (Column 11, lines 52-56). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to perform the method of Claim 1, further identifying a first location within the 
application at which a function call directs execution of the application to a second 
location outside of a current module, and inserting a first probe before the first location 
and a second after the first location, as taught by Grossman, since this allows information 
about what occurs and changes during a function call. 

In regard to Claim 6, the above rejection of claim 1 is incorporated. Grossman 
teaches that it is desirable to place instrumentation code before and after function calls. 
Therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to insert a probe in a first location, where said first location is before a function 
is called and also to insert a probe in a second location, where said second location is at 
the start of a function that the function call returns to after execution, in order to better 
instrument the program. 
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Claims 19 and 34 are medium and computer arrangement claims that correspond 
with method Claim 4, and Claims 19 and 34 are rejected for the same reasons as Claim 4, 
where Angel teaches a medium (Figure 2) and computer arrangement (Figure 1) to carry 
out the method of Claim 4. 

Claims 21 and 36 are medium and computer arrangement claims that correspond 
with method Claim 6, and Claims 21 and 36 are rejected for the same reasons as Claim 6, 
where Angel teaches a medium (Figure 2) and computer arrangement (Figure 1) to carry 
out the method of Claim 6. 

7. Claims 5, 7, 13, 14, 20, 22, 28, 29, 35, 37, 43 and 44 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Angel, Srivastava and Grossman as applied in the above rejection of 
claim 4, and further in view of prior art of record Whygodny (U.S. Patent Number 6,282,701), 
Miller (U.S. Patent Number 6,438,512) and O'Donnell (U.S. Patent Number 6,374,369). 

In regard to Claim 5, Angel does not teach that the first probe is configured to 
collect an address of a first and second function in which the identified first and second 
location is located, a first stack pointer, and a first time indicator, and the second probe is 
configured to collect the address of the second function, a second stack pointer, and a 
second time indicator. Whygodny, however, does teach a method of monitoring and 
analyzing a computer program using tracing, where the trace data collected comprises 
"function calls (including the assembly address of the called function)" and "function 
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return values (including function address)" (Column 29, lines 6-9). Whygodny does not 
teach collecting a stack pointer or a time indicator. O'Donnell, however, does teach 
collecting starting and ending times before and after a function call (Column 1, lines 45- 
49). O'Donnell does not teach collecting a stack pointer. Miller, however, does teach 
monitoring a program's performance by periodically interrupting program flow, and 
calling a function that returns a stack (Column 3, lines 10-1 1). Therefore it would have 
been obvious to one of ordinary skill in the art at the time of the invention to perform the 
method of Claim 4, further configure two probes for monitoring program performance, 
both probes collecting the addresses of the calling and called function as taught by 
Whygodny, a stack pointer as taught by Miller, and a time indicator as taught by 
O'Donnell, since gathering as much data as possible aids in better program analysis. 

In regard to Claim 7, Angel does not teach that the first probe is configured to 
collect an address of the calling function, an address of the called function, a first stack 
pointer, and a first time indicator, and the second probe is configured to collect the 
address of the called function, a second stack pointer, and a second time indicator. 
Whygodny, however, teaches a method of monitoring and analyzing a computer program 
using tracing, where the trace data collected comprises "function calls (including the 
assembly address of the called function)" and "function return values (including function 
address)" (Column 29, lines 6-9). Whygodny does not teach collecting a stack pointer or 
a time indicator. O'Donnell, however, does teach collecting starting and ending times 
before and after a function call (Column 1, lines 45-49). O'Donnell does not teach 
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collecting a stack pointer. Miller, however, does teach monitoring a program's 
performance by periodically interrupting program flow, and calling a function that returns 
a stack (Column 3, lines 10-1 1). Therefore it would have been obvious to one of ordinary 
skill in the art at the time of the invention to perform the method of Claim 6, and further 
configure two probes for monitoring program performance, both probes collecting the 
addresses of the calling and called function as taught by Whygodny, a stack pointer as 
taught by Miller, and a time indicator as taught by O'Donnell, since gathering as much 
data as possible aids in better program analysis. 

In regard to claim 13, the above rejection of claim 12 is incorporated. All further 
limitations have been addressed in the above rejection of claims 4 and 5. 

In regard to claim 14, the above rejection of claim 12 is incorporated. All further 
limitations have been addressed in the above rejection of claims 6 and 7. 

Claims 20 and 35 are medium and computer arrangement claims that correspond 
with method Claim 5, and Claims 20 and 35 are rejected for the same reasons as Claim 5, 
where Angel teaches a medium (Figure 2) and computer arrangement (Figure 1) to carry 
out the method of Claim 5. 

Claims 22 and 37 are medium and computer arrangement claims that correspond 
with method Claim 7, and Claims 22 and 37 are rejected for the same reasons as Claim 7, 
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where Angel teaches a medium (Figure 2) and computer arrangement (Figure 1) to carry 
out the method of Claim 7. 

Claims 28 and 43 are medium and computer arrangement claims that correspond 
with method Claim 13, and Claims 28 and 43 are rejected for the same reasons as Claim 

13, where Angel teaches a medium (Figure 2) and computer arrangement (Figure 1) to 
carry out the method of Claim 13. 

Claims 29 and 44 are medium and computer arrangement claims that correspond 
with method Claim 14, and Claims 28 and 43 are rejected for the same reasons as Claim 

14, where Angel teaches a medium (Figure 2) and computer arrangement (Figure 1) to 
carry out the method of Claim 14. 

8. Claims 8, 23, and 38 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Angel, and Srivastava, and further in view of prior art of record Yellin (U.S. Patent Number 
5,761,513). 

In regard to Claim 8, Angel further shows placing instrumentation code in the 
presence of a 'throw' operation (Figure 18 and Column 25, lines 20-34). Angel does not 
show placing instrumentation code at the beginning and end of a block of code, where the 
block of code is where the application is directed to in the occurrence of an error. 
However, Yellin teaches that "an exception handler 100 is a procedure" and is "executed 



Application/Control Number: 09/560,269 Page 12 

Art Unit: 2192 

whenever the applicable exception gets thrown during execution" (Column 1, lines 15- 
20). Therefore, it would have been obvious to one of ordinary skill in the art at the time 
of the invention to place instrumentation code at the beginning and end of the exception 
handing function as taught by Angel, where the exception handling function is a block of 
code to which execution of an application is directed upon in the occurrence of an error, 
since this would allow for the collection of data during an exception. 

Claims 23 and 38 are medium and computer arrangement claims that correspond 
with method Claim 8, and Claims 23 and 38 are rejected for the same reasons as Claim 8, 
where Angel teaches a medium (Figure 2) and computer arrangement (Figure 1) to carry 
out the method of Claim 8. 

9. Claims 9, 15, 24, 30, 39, and 45 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Angel, Srivastava and Yellin and further in view of Whygodny, Miller, and 
O'Donnell. 

In regard to Claim 9, Angel does not teach that the first probe is configured to 
collect an address of the block of code, a first stack pointer, and a first time indicator, and 
the second probe is configured to collect the address of the block of code, a second stack 
pointer, and a second time indicator, Whygodny, however, does teach a method of 
monitoring and analyzing a computer program using tracing, where the trace data 
collected comprises "function calls (including the assembly address of the called 
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function)" and "function return values (including function address)" (Column 29, lines 6- 
9). Whygodny does not teach collecting a stack pointer or a time indicator. O'Donnell, 
however, does teach collecting starting and ending times before and after a function call 
(Column 1, lines 45-49). O'Donnell does not teach collecting a stack pointer. Miller, 
however, does teach monitoring a program's performance by periodically interrupting 
program flow, and calling a function that returns a stack (Column 3, lines 10-11). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to perform the method of Claim 8, and further configure two probes for 
monitoring program performance, both probes collecting the addresses of the calling and 
called function as taught by Whygodny, a stack pointer as taught by Miller, and a time 
indicator as taught by O'Donnell, since gathering as much data as possible aids in better 
program analysis. 

In regard to claim 15, the above rejection of claim 12 is incorporated. All further 
limitations have been addressed in the above rejection of claims 8 and 9. 

Claims 24 and 39 are medium and computer arrangement claims that correspond 
with method Claim 9, and Claims 24 and 39 are rejected for the same reasons as Claim 9, 
where Angel teaches a medium (Figure 2) and computer arrangement (Figure 1) to carry 
out the method of Claim 9. 
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Claims 30 and 45 are medium and computer arrangement claims that correspond 
with method Claim 15, and Claims 30 and 45 are rejected for the same reasons as Claim 
15, where Angel teaches a medium (Figure 2) and computer arrangement (Figure 1) to 
carry out the method of Claim 15. 



Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to applicants 
disclosure. U.S. Patent 6,088,525 to Peri discloses elimination of instrumentation points (See 
column 5 lines 1-21. 



1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to J. Derek Rutten whose telephone number is (571) 272-3703. The 
examiner can normally be reached on T-F 6:00 - 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tuan Q. Dam can be reached on (571) 272-3695. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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